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This listing of claims will replace all prior versions/ 
and li3tings, of claims in the application. 



antigen delivery system comprising a plurality of polymer 
particles, wherein a water-insoluble protein antigen is 
incorporated with the polymer particles, the polymer particles 
comprising a matrix polymer which comprises one or more homo- 
and/or copolymers , wherein the method comprises: 

(a) mixing an aqueous phase [W) comprising the . water -insol uble 
protein and one or more aolubilizing agent s^ hydrophilic 
surfactants at a concentration of 0.1 to 100 times the 
critical micelle concentration thereof with an organic phase 

(O) that comprises the matrix polymer in an organic solvent_j_ 
which solvent does not denature the protein antigen and 
wherein O is immiscible with yi , to produce a W/0 emulsion, 
wherein either W or O or both further comprise one or more 
stabilizing agents added prior to mixing to stabilize the W/O 
emulsion in the presence of the solubilizing agent (s) and 
promote the incorporation of the water ^insoluble protein 
within the polymer particles during step (b) ; and 



"4 



In the claims : 



1. (currently amended) 



A method for producing a vaocino an 
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(b) forming droplets of said w/o emulsion by dispersing the 
emulsion in a fluid medium, and removing said solvent from the 
O phase of the W/O emulsion droplets to thereby form the 
polymer particles incorporating the water -insoluble protein 
antigen. 

2. {previously presented) The method of claim 1, wherein more 
than one stabilizing agent is included in the W/O emulsion. 

^/S^ (previously presented) The method of claim 1 or 2, wherein 
the one or more stabilizing agents is/are selected from the 
group consisting of polymers, polar lipids, and hydrophobic 
surfactants . 

(currently amended) The method of claim j/, wherein the one 
or more stabilizing agents is/are a polymer selected from the 
group consisting of poly (vinyl pyrrolidone) , poly (vinyl 
alcohol), polysaccharides, polyethyleneoxide and water-soluble 
proteins . 

(previously presented) The method of cla im^,^^ wherein the 
one or more stabilizing agents is/are a polar lipid selected 
from the group consisting of cholesterol, phosphatidylcholine, 
phosphatidylethanolamine, phosphatidylglycerol , glycolipids 
and phosphatidic acid. 

(previously presented) The method of claim yS, wherein the 
one or more stabilizing agents is/are a non -ionic, hydrophobic 
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surfactant selected from the group consisting of a sorbitan 
fatty acid ester, hydrophobic polyoxyethylene alkyl ether, 
sucrose ester/ alkyl -glucopyranoside, polyglycerol 
f5olyricinoleate and block -copolymers of ethylene oxide with 
propyleneoxide and/or lactic acid. 



(previously presented) The method of claim,^ wherein the 



one or more stabilizing agents is/are an anionic, hydrophobic 
surfactant selected from the group consisting of an 
alkylsulphate salt, a dialkylsulphosuccinate salt, an 
alkylbenzene sulphonate salt and a fatty acid salt. 



|Qx^ {previously presented) The method of claim^^,.a^^herein the 
one or more stabilizing agents is/are a cationic, hydrophobic 
surfactant selected from the group consisting of an 
alkyltrimethylanvmonium salt and a dial kyldimethylammonium 
salt. 

(previously presented) The method of claim 2, wherein one 
of the stabilizing agents is a sorbitan fatty acid ester. 



^ (previously presented) The method of claim 2, wherein the 
stabilizing agents comprise poly (vinyl pyrrolidone) and 
sodium 1, 4-bis ( 2-ethylhexyl) sulphosuccina t e . 

11. {previously presented) The method of claim 1, wherein the 
aqueous phase comprises more than one soiubilizing agent. 

12. (canceled) 
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(currently amended) The method of claim ^ \, wherein the 
hydrophilic surfactant is a non -ionic surfactant selected from 
the group consisting ot alkyl -glucopy ranosideS/ alkyl- 
thioglucopyranosides, alkyl -maltosides , alkoyl -methyl 
glucamides, glucamides, polyoxyethylene alcohols, 
polyoxyethylene alkyl phenols, emulphoqens^ polyoxyethylene 
sorbitol esters, polyoxyethylene fatty acid esters, 
hydrophilic polyoxyethylene alkyl ethers and digitonin. 

I yr. (currently amended) The method of claim ^ 1., wherein the 
hydrophilic surfactant is an anionic surfactant selected from 
the group consisting of chelates, alkylsulphonates , 
deoxycholates, alkylsulphates, oligooxyethylene dodecyl ether 
sulphates and sodium dodecylsarcosinate . 

1%/ 

Lgr. (currently amended) The method of claim ^ \, wherein the 
hydrophilic surfactant is a cationic surfactant selected from 
the group consisting of alkylpyridiniiom salts and 
alkyl trimethylammonium salts. 

(currently amended) The method of claim ^ 1, wherein the 
hydrophilic surfactant is a zwitterionic surfactant selected 
from the group consisting of 3 -1-propanesulphonate (CHAPS), 3- 
[ (3-cholamidopropyl) -dimethylammonio ] -2-hydroxy-l- 
propanesulphonate (CHAPSO), N, N -£>is-chol amide (BIGCHAP) , K,N- 
bis-deoxycholamide (deoxy BIGCHAP) , lyso phosphatidylcholine, 
alkylbetaines and sulphobetaines - 
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17. (canceled) 

18. (canceled) 

^ 3>^previously presented) The method of claim 1 which 
includes a Double Emulsion (W/O/X) Solvent Evaporation 
Technique wherein the fluid medium in which the stabilized W/0 
emulsion is dispersed in step (b) is a liquid phase (X) which 
is immiscible with the O phase, said method producing a W/O/X 
double emulsion comprising W/O droplets from which the solvent 
is evaporated. 

/ (previously presented) The method of claim 1 which 

includes a Double Emulsion (W/O/X) Solvent Extraction 
Technique wherein the fluid medium in which the stabilized W/O 
emulsion is dispersed in step (b) is a liquid phase (X) which 
is immiscible with the O phase, said method producing a W/O/X 
double emulsion comprising W/O droplets, and wherein the 
removal of the organic solvent from the O phase of the 
droplets is achieved through extraction by the X phase. 

' (previously presented) The method of claim >5^or ^^>e^ 

wherein the X phase comprises a Stabilizing agenc. 

^^3^. (previously presented) The method of claim wherein 

the one or more stabilizing agents is/ace selected from group 

consisting of polymers, polar lipids, and hydrophobic 
surfactants . 
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(previously presented) The method of claim 1, wherein the 
dispersal of the stabilized W/0 emulsion m a fluid medium 
during polymer formulation in step (b) is achieved with a 
Spray drying technique, wherein the stabilized W/0 emulsion is 
dispersed in a gaseous medium to form a spray of W/O emulsion 
droplets from which said solvent evaporates . 



(previously presented) The method of claim 1, wherein the 
dispersal of the stabilized W/0 emulsion in a fluid medium 
during polymer particle formulation in step (b) is achieved 
with a fluid gas technique. 



(previously presented) The method of claim wherein 
the fluid gas technique is selected from the group consisting 
of gas anti-solvent precipitation (GAS)/ solution enhanced 
dispersion by supercritical fluid (SEDS) , precipitation with 
compressed anti-solvents (PCA)^ supercritical anti -solvent 
(SAS) and aerosol solvent extraction system (ASES) . 



^*^>-^( previously presented) The m.ethod of claim 1, wherein the 
protein antigen is a Heltcohactei: protein or Helicojbac ter 
protein fragment. 



2^ (previously presented) The method of claim ^^^6^ wherein 
the /feiicojbacter protein or HeJicobacter protein fragment is 
from HelicobactQT pylori. 
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30- 2^ 25 

yiif^, (original) The method of claim ^ or >^ 



wherein said 

Helicobacter protein is a protein expressed on the surface of 
HelicohactGr . 

(previously presented) The method of claim wherein 
the Helicobacter protein is a lipidated form of Helicobacter 
pylori adhesion antigen (HpaA) . 



{original) The. method of claim^^,^^ whe rein the protein is 
a fully lipidated form of HpaA. 

31. (original) The method of claim ^2,^9^ wherein the protein 
part of the lipidated HpaA protein has an amino acid sequence 
that is identical to, or substantially similar to, positions 
28 to 260 of SEQ ID NO- 2 or 4 . 



(currently amended) The method of claim 1, wherein the 
matrix polymer is a homo - or co - polymer selected from one or 
more of the group consisting of polyesters, polyanhydrides , 
polyorthoesters, polycarbonates, polyamides, poly (amino 
acids),, polyacetals, polycyanoacrylates , polyacryla tes, 
biodegradable polyurethanes, non-erodible polyurethanes , 
polymers of ethylene -vinyl acetate, acyl substituted cellulose 
acetates, polysaccharides, polystyrenes, polyvinyl chloride, 
polyvinyl fluoride, poly (vinyl imidazole), chlorosulphonated 
polyolefins, polyethylene oxide, polyethers and polyoxalates . 
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(currently amended) The method of claim wherein the 

matrix polymer is a polyester homopolymer selected from the 
group consisting of polylactic acid, polyglycolic acid, 
polyhydroxybutyrate, poly (alpha hydroxyacids ) and 
polycaprolactone . 

y (currently amended) The method of claim ^ ^ wherein the 

matrix polymer is a polyester co -polymer selected from the 
group consisting of poly (lactide -co-glycoT i de ) , polydactic- 
co-glycolic acid), poly (hydroxybutyrate-hydroxyvalerate) and 
poly (lactide-co-caprolactone) . 

-^^J>5\ (original) The method of claim wherein the matrix 

polymer is poly (D, L-lactide-co-glycolide) . 



(previously presented) The method of claim 1, wherein in 
step (a) the W phase is mixed with the 0 phase in a ratio by 
volume of 1:100 to 1:1. 

iJ^O*^^" ^^^^^^^^-^y amended) An antigen vaccine delivery system 
produced by the method of claim 1, wherein the one or more 
stabilizing agents is/are a polymer selected from the group 
consisting of poly (vinyl pyrrolidone ) , poly (vinyl alcohol), 
polysaccharides, polyethyleneoxide and water soluble proteins, 
and wherein the method includes a Double Emulsion (W/O/X) 
Solvent Evaporation Technique wherein the fluid medimr in 

Which the stabilized W/0 emulsion is dispersed in step (b) is 

a liquid phase (X) which is immiscible with the 0 phase, said 
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method prociucing a W/O/X double emulsion comprising W/O 
droplets from which the solvent is evaporated. 

38-44. (canceled) ^ 

^/^^A^ (currently amended) The (^ac^ine ^^livery system of claim 

,^,3^/ wherein the inAtrix polyiner is q homo or co " pe - iyTnc r 

selected from one or more of the group consisting of 
polyesters^ polyanh jkdrides^ polyorthoesters, polycarbonates, 
polyamides, poly(amiAo acids) ^ polyacetals, 
polycyanoacrylates, pAlyacry lates, biodegradable 
polyurethanes, non-erofflible polyurethanes , polymers of 
ethylene-vinyl acetate, Wcyl substituted cellulose acetates, 
polysaccharides, polystyrenes, polyvinyl chloride, polyvinyl 
fluoride, poly (vinyl imidazole), chlorosulphona ted 
polyolefins, polyethylene o^d©, polyethers and poLyoxalates . 

IJL l^^f^. {currently amended) The v=o o ei- n c antiqen delivery system 
of claim^^^SrT wherein the polymer is a polyester homopolymer 
selected from the group consisting of pclylActic acid, 
polyglycolic acid, polyhy droxybutyra te, poly(alpha 
hydroxyacids ) and polycaprolactone . 

(currently amended) The vaoGine antigen delivery system 
of claim 4^ wherein the matrix polymer is a polyester co- 
polymer selected from the group consisting of poly (lactide -co- 

glycolide), poly (lactic-co-glycoiic acid). 
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poly (hydroxybutyrate -hydroxyvalerate) and poly { lactide -co 
caprolactone) . 



. (currently amended) The v a cc i ne an tigen delivery system of 
claim ^?r, wherein the matrix polymer is poly (D/ L -lactide-co- 
glycolide) . 



n (currently amended) The VcKiC±fK> antigen delivery system of 

any one of claims aopL iflli> ■ i^S / wherein the polymer particles 
have an average diameter of 0,05-20 \m according to the volume 
size distribution. 



6% 



(currently amended) A An immunogenic composition - 
comprising the vaccin e delivery system of any one of claims ^^^^ ^ 



6^ 



. (currently amended) A method for tho tr o atmont of 
inducing an immune response directed against existing 
Heiicoi^acter infection in a mammalian host, comprising 
administering to the mammalian host an effective amount of the 
composition according to claim^^^&U wherein the water -insoluble 
protein antigen is a HeiicoJbacter antigen. 



(currently amended) A. method for induciiiQ an immune 
response directed toward preventing or reducing the risk of 
HeiicoJbacter infection in a mammalian host, comprising 
administering to the mammalian host an effective amount of the 
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S3 

composition according to claim ^owherein the water j;;^insoluble 
protein antigen is a Hel icobacter antigen, 

. (previously presented) The method of claim 2>7 wherein the 



one or more stabilizing agents is/are a polyiner selected from 
the group consisting of poly(vinyl pyrrolidone) , poly(vinyl 
alcohol) , polysaccharides, polyethyleneoxide and water soluble 
proteins . 



^ ( previously presented) The method of claim^^2^Uf wherein the 
one or more stabilizing agents is/are a polar lipid selected 
from the group consisting of cholesterol, phosphatidylcholine, 
phosphatidylethanolamine, phosphatidylglycerol , qiycolipids 
and phosphatidlc acid. 

/-V.^,^ (previously presented) The method of claim 2>r wherein the 
one or more stabilizing agents is/are a non -ionic, hydrophobic 
surfactant selected from the group consisting of sorbitan 
fatty acid ester, hydrophobic polyoxyethyQene alkyl ether, 
sucrose ester, alkyl -glucopyranoside , polyglycerol 
polyricinoleate and block -copolymers of ethylene oxide with 
propyleneoxide and/or lactic acid. 

\JS^. (previously presented) The method of claim 2^ wherein the 
one or more stabilizing agents is/are an anionic, hydrophobic 
surfactant selected from an alkylsulphate salt, 

dialkylsulphosuccinate salt, alkylbenzene sulphonate salt and 

a fatty acid salt. 
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^Jf^, (previously presented) The metnod of claim yti , wherein the 
one or more stabilizing agents is/are a cationic, hydrophobic 
surfactant selected from the group consisting of an 
alkyltriiuethylanuuonium salt and a dialkyldimethylaimcnium 
salt. 

currently amended) K An immunogenic composition 
comprising the v a o ci- no delivery system of claim 

(currently amended) A method for the treatment of 
inducing an immune response directed against existing 
Helicobacter infection in a mammalian host comprising 
administering to the mammalian host an effective amount of the 
composition according to claim ^^^wherein the water _2insolubie 
protein antigen is a HelicobactGr antigen. 



. (currently amended) A method for inducing an immune 
response directed toward pceventing or reducing the risk of 
Helicobacter infection in a mammalian host, comprising 
administerinq to the mammalian host an effective amount of th e 
composition according to claim wherein the water -insoluble 
protein antigen is a Helicobacter antigen. 

. (new) The composition according to claim Xj wherein the 



protein antigen is a Helicobacter antigen. 
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:o claim 



o 

wherein the 



(new) The composition according t 
protein antigen is a iipidated form of Helicobacter pylori 
adhesion antigen (HpaA) , 



to clainu-S^^ 



(new) The composition according to claiiru-S'^ wherein the 
protein part of the Iipidated antigen has an amino acid 
sequence that is identical to, c(r aubatan tially similar to. 




positions 28 to 260 of SEQ ID NO- 2 or 4 



\^^^L^ ' (new) The composition according to claim ^^^^JS-^herein the 
protein antigen is a Helicab^cter antigen. 

{^\^^' (new) The composition according to clairn^^M^herein the 
protein antigen is a Iipidated form of Hejicohacter pylori 
adhesion antigen (HpaA) . 

(ri^w) The composition according to claim ^^^whe re in the 
protein part of the Iipidated antigen has an amino_acid^ 
sequence that is identical to, ©^"^bstantiall/ similar toT^ 



positions 28 to 260 of SEQ ID NO. 2 or 4 . 



9^ 



5-?- 



i,^. (new) The method according to claim >i^herein the protein 
antigen is a Iipidated form of Heiicojbacter pylori adhesion 



antigen (HpaA) . 



6r 



(new) The method according to claim j&?^herein the protein 
part of the Iipidated an tigen has an a mino acid sequence that 
is identical to, (^^^^^subs^^ positions 28 to 

260 of SEQ ID NO- 2 or 4 . 
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(new) The method according to claim wherein the protein 
antigen is a lipidated form of Helicobacter pylori adhesion 
antigen (HpaA) . 

(new) The method according to claim l^wherein the protein 
part of the lipidated antigen has an amino acid sequence that 



is identical to, ci/^ substantially similar"" to, ^sitions 28 to 



260 of SEQ ID NO. 2 or 4 . 




(new) The method according to claim ^e^here in the protein 
antigen is a lipidated form of Helicobacter pylori adhesion 
antigen (HpaA) . 

, , . 6i 

Y^i^^ (new) The method according to claim^^?^ wherein the protein 
part of the lipidated antigen has an amino acid sequence that 
is identical to, ^r^^^Tubs^n^ positions 28 to 

260 of SEQ ID NO. 2 or 4 . 

(new) The method according to claim -6^^herein the protein 
antigen is a lipidated form of HollcobactBr pylori adhesion 
antigen (HpaA) , 

7><<(new) The method according to claim -IS^herein the protein 



part of the lipidated antigen has an amino acid sequence that 




is identical to, or :^|ubstantially similar Ifo, positions 28 to 
260 of SEQ ID NO. 2 or 4 , 




^p^. (new) The method according to claim 1 wherein the organic 

solvent in the organic phase (O) is selected from the group 
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consisting of methylene chloride, chloroform and ethyl 
acetate . 
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